INTRODUCTION {#sec1-1}
============

Smoking and smokeless form of tobacco (ST) consumption is common in India. Most tobacco users begin the habitat young age. Smoking forms include cigarette, beedi, hooka, and chutta. Tobacco consumption can cause various cancers and cardiovascular disease.\[[@ref1]\] ST users are in high numbers in India. Cotinine is a major metabolite of nicotine in body fluids. Its concentration is high in urine than in blood because of its pH. Self-reported questionnaires likely to underestimate the prevalence of tobacco users.\[[@ref2]\] Research studies have found that urinary cotinine level may be positively correlate with smokers who claimed to be nonsmokers. Assessing nicotine level among tobacco users is a challenging task to the tobacco researchers. Fagerstrom Test for Nicotine Dependence (FTND), heaviness of smoking index (HIS) score and urinary cotinine level can be used as a reliable method to assess nicotine dependent level among tobacco users.\[[@ref3]\] The review evidence may help the researcher to identify the exact concurrence between the score of FTND and HSI among beedi smokers and ST users which may be different from others.

MATERIALS AND METHODS {#sec1-2}
=====================

The method for this review was according to PRISMA guidelines (<http://www.equator-network.org/reporting-guidelines/prisma/>). The inclusion and exclusion criteria are highlighted in the [Table 1](#T1){ref-type="table"}.

###### 

Summary of the Inclusion and Exclusion Criteria

![](IJPsyM-39-392-g001)

The authors performed a review of existing literature published till date using keywords as, FTND, HSI, urinary cotinine, Fagerstrom Test for Nicotine Dependence, Heaviness of Smoking Index, FTND and urinary cotinine, HSI and urinary cotinine, FTND and beedi, FTND and gutka, HSI and beedi, FTND and snuff, FTND and pan, HSI and tobacco users, HSI and urine Cotinine level, urinary cotinine and Fagerstrom Test for Nicotine Dependence or FTND and Heavy of Smoking Index or HSI, Urinary Cotinine and Fagerstrom Test for Nicotine Dependence or FTND and Heavy of Smoking Index or HSI India, smokers or smoker and Tobacco or smokers. Three data base were used to search review article by using above mentioned key words. The quantitative studies were included in order to improve study sensitivity.

The [Flowchart 1](#F1){ref-type="fig"}: shows that processes which has been followed during the review.

![Schematic representation of research article selection process](IJPsyM-39-392-g002){#F1}

Initially 71 articles \[[Flowchart 1](#F1){ref-type="fig"} and [Table 1](#T1){ref-type="table"}\] were screened, out of which 43 articles were excluded based on inclusion and exclusion criteria. Twenty-five articles from Pubmed, 3 articles from Cochrane library. Total 28 article abstracts were screened out of which 7 articles from Pubmed, 1 article from Cochrane library were fully reviewed. Four articles were removed because of duplication of the data; ambiguity of the content and inadequate information. Finally, 4 articles were included for systematic review.

[Table 2](#T2){ref-type="table"} shows that details of the twenty five articles abstract which were reviewed during review process.

###### 

Summary of the search strategy carried out in database

![](IJPsyM-39-392-g003)

There were limited studies on score of FTND and HSI among Beedi, and ST users. Therefore the author included all the studies that measured FTND and HSI score as main outcome measures \[[Table 3](#T3){ref-type="table"}\].

###### 

Articles included for abstract reviewing\[[@ref1][@ref2][@ref3][@ref4][@ref5][@ref6][@ref7][@ref8][@ref9][@ref10][@ref11][@ref12][@ref13][@ref14][@ref15][@ref16][@ref17][@ref18][@ref19][@ref20][@ref21][@ref22][@ref23][@ref24][@ref25]\]

![](IJPsyM-39-392-g004)

Data extraction and quality assessment {#sec2-1}
--------------------------------------

The authors adopted qualitative systematic review approach to find FTND and HSI score of beedi and ST users. Data were extracted from the original authors. The quality of the data was checked by predesigned criteria checklist developed by the authors. A formal review was done by the authors. We adopted qualitative systematic review approach to find FTND and HSI score of beedi and ST users. Data were extracted from the original authors. The quality of the selected articles data were checked by predesigned criteria checklist developed by the authors \[[Table 4](#T4){ref-type="table"}\].

###### 

Summary of included articles for Systematic Review
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RESULTS {#sec1-3}
=======

Characteristics of included studies {#sec2-2}
-----------------------------------

[Table 5](#T5){ref-type="table"} shows the all selected four studies used FTND and HSI score to evaluate various outcomes like validating the amount of tobacco used by the individual, effectiveness of tobacco cessation programme, correlate FTND score with urinary cotinine level, and identifying intended to quit tobacco smoking behaviour. The selected study population comprised psychiatric patients, patients attending outpatient department of pulmonary medicine, and other two study population comprised healthy volunteers with personal habits.

###### 

Risk of bias for every study
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DISCUSSION {#sec1-4}
==========

Beedi and ST users are common among low socioeconomic population in India. Using ST users are an accepted cultural behavior India. However, its ill effects on health are ignored. Tobacco consumption in the form of smoking or chewing leads to cancer and other chronic diseases.\[[@ref4]\] FTND and HSI are universally accepted addiction index tools for cigarette smoking and ST. However, its relation with beedi and ST users are not well-established. This systematic review has focused research on cotinine level and score of FTND, HSI among smokers and ST users.

The study by Balhara *et al*., with year suggested that urinary cotinine and nicotine dependence level were interrelated; it was also revealed that there was a significant correlation between the socioeconomic status of smokers and smoking-related factors with respect of urinary cotinine levels and the FTND scores. The study also mentioned that FTND tool helps to assess physical dependence of tobacco use rather than assessing persistence of tobacco use. This finding was not directly supported by previous studies conducted in the field of tobacco research. Major limitation of this study was retrospective in nature and gender distribution among study subjects was not equal (women 7.6%). Self-administered questionnaire was used to collect data from subject, therefore information obtained from the study subjects were biased. The study recommended that future study should focus on broad utilization of urinary cotinine measurement.\[[@ref5]\]

The study by Panaretto *et al*., with year focused on long-term patients who had been enrolled for tobacco cessation in a clinical setting. There was a correlation between HSI score and absence of vascular or other chronic diseases but no correlation between FTND score and history of alcohol consumption, previous quit attempt, and duration of tobacco use. This discrepancy between FTND and HSI score was unexpected. The study failed to correlate self-reported cessation assessment with biochemical validation. Therefore, there are chances for information bias. The study recommended that further studies need to be conducted to identify the predictors for quitting.\[[@ref6]\] This study finding was supported by a study conducted by Park *et al*. which revealed that FTND score was more reliable in assessing low nicotine dependence. Perhaps HSI can be used as a good screening tool to assess high dependence level.\[[@ref7]\]

Study by Kisely *et al*., with year results revealed that FTND score alone was significant with age and habit of use. The study recommended that multicenter studies need to be undertaken to identify other predictors of quitting behavior.\[[@ref8]\] This study finding was contradictory to a study conducted by Bernstein *et al*. which revealed that people with low FTND score were found to be more interested to quit.\[[@ref9]\]

A study by Modig *et al*., with year finding was contradictory with above-mentioned studies. This study found that FTND score was not directly correlated with urine cotinine level.\[[@ref10]\] Falsification of data could have occurred due to self-report.

The data presented in the [Table 6](#T6){ref-type="table"} shows that main characteristic of selected studies for review process. The main outcome of the selected studies emphasized on relation between FTND and HSI score for bidi smokers, ST users and other nicotine dependence.

###### 

Main characteristics of selected studies for systematic review
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These systematic review findings reviewed that FTND and HSI indices were not widely used to assess nicotine level among beedi and ST users. They were widely used among cigarette smokers. Beedi and ST smokers are high in number in India compared to cigarette smokers. The above-mentioned study results have revealed that there was a significant difference in score of FTND and HSI among beedi and ST users. In this review, findings also indicated that HSI can be used as a reasonably good screening tool to identify daily smokers with high level of nicotine dependence than the subpopulation having low nicotine dependence. FTND score is more reliable when supported with the validity of using urinary cotinine levels for assessment of nicotine dependence in active smokers. There were no studies with randomized control trial included for review, hence we cannot use specific statistical test.

Limitations {#sec2-3}
-----------

The articles included for systematic review were different in its population size, outcome measures, type of tobaccoThe authors have used only three databases and selected key words in the review processThe quality of the selected articles was screened by predesigned form prepared by the author.

CONCLUSION {#sec1-5}
==========

The outcome of this systematic review suggests that the FTND score is not available for ST users and beedi users which need quantification with further study; because not a single study has been carried out to find FTND for ST and beedi consumers. As India and regional countries are heavily loaded with those addictions, the possibility and pattern of tobacco-related disorder would be different. Therefore, the determination of urinary cotinine will be biomarker to establish FTND values for beedi smokers and ST users, and the score may be different from cigarette smokers. This helps to establishing awareness among the ST/beedi addicts in India.
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